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2668. Proposed by B. F. finkel, Drury College. 

Show that 

2 ga?<r 

'IT' 

where a is the radius of a droplet, <r its density, v the viscosity of the air and v the velocity under 
gravity g. Stokes's law. 

Solution by Albert R. Nauer, St. Louis, Missouri. 

Stokes finds analytically a formula determining the resistance of a fluid medium to the 
movement of a sphere through it, 

F = frrpanV^l[«(/i'(a) + 2f i (a)]e v ~ 1 » t , (I) 

Stokes's Mathematical and Physical Papers, Vol. Ill, p. 33. From a previous development 
(p. 28) is given 

/i"« ~ |/ifr) = 0, and /,"(»■) - |/,(r) - m%(r) = 0. (II) 

Then the equations of condition become on putting /(r) tor Mr) +/2W, and r = a, 

f(a) = ac, /(a) = ta?c, (1) 

f'(b) = 0, f(b) = 0. (2) 

The integration of the differential equations (II) has no difficulties, the first one is of a well- 
known form and the second one is a Eiccati equation solvable in finite terms. 
The integrals are 

Mr) = - + Br 2 ' and /»(r) = Ce-™ r ( 1 + — ) + De mr ( 1 + — ). 
r \ mr ) \ mr ) 

Here D = 0, since otherwise the velocity would be infinite at an infinite distance; B = 0, other- 
wise the velocity would be finite when r = ■» . 
From Eq. (1), we get 

A = ia 3 c - aCe-™ a ( 1 H V 

\ ma) 

Putting b = 00 , we get from Eq. (2), 

Jj {Equation (1)} = = ^ _ aC (l - m - !)«—, C - g *~, 
and then 

A = ja 3 c + 75— I 1 H — - ) . 

2m \ ma) 

Substituting in (I), 

F = - ffl-a 3 ™ tPT f 1 + — + -f-i ) e J:: i» ( . (Ill) 

V ma m'a" ) 

Substituting for m its value, which is_the particular square root of (raV— 1)1 p.' which has 
its real part positive, and write V for ce^~ int . Then 

jP = - 6 W >F, (IV) 

where p.' = m/p, called by Stokes, the index of friction and p is the density of the fluid. When- 
ever the motion is so slow that the part of the resistance which depends on the square of the 
velocity may be neglected, we have, supposing V to be the terminal velocity; 

- F = iTga 3 (<r - P ), 
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where g is the force of gravity, and <r, which ia supposed to be greater than p, the density and a 
the radius of the sphere. 
Hence, 

Qirn'paV = J»<7a 3 (<r — p), 



or 



by placing 



V 9,'Ip ) 9 v ' 



<r — p _ <r 



QUESTIONS AND DISCUSSIONS. 

Send all communications to U. G. Mitchell, University of Kansas. 

DISCUSSIONS. 

Concerning Two Fifth-Power Problems in Diophantine Analysis. 

By Ctkus B. Haldeman, Ross, Butler County, Ohio. 
I. To resolve 

p 5 + q 5 + p 5 + s 5 = fi + u 5 + v 5 (1) 

where p, q, r, s, t, u, and v are rational. 

Solution. Let p = 2x, q = y — x, r = 2a — b 2 — x, s = 2a + b 2 + x, 
t = x -jr y, u = 2a — b 2 -\- x and » = 2a + b 2 — x. 

Substituting in (1) we get 

(2a;) 5 + (y- a:) 5 + (2a - b 2 - a:) 5 + (2a + b 2 + a;) 5 

(2) 
= (x + yY + (2a -b 2 + a;) 5 + (2a + b 2 - x). 5 

We may write (2) : 

(x + yY + (x - yY + [(2a + b 2 ) - xf - [(2a + b 2 ) + xf 

(3) 
+ [(2a - b 2 ) + xf - [(2a - b 2 ) - xf - (2a;) 5 = 0. 

Expanding, regarding each binomial in parenthesis as a single quantity, and 
adding, we have from (3) 

2a; 5 + 20x*y 2 + lOxjf - 2a; 5 - 20x?(2a + b 2 ) 2 - 10x(2a + 6 2 ) 4 

(4) 
+ 2a; 5 + 20a; 3 (2a - b 2 ) 2 + 10a:(2a - 6 2 ) 4 - 32a; 5 = 0. 

Equation (4) reduces to 

2a?y 2 + y A - 16a6V - 64a 3 6 2 - 16a6 6 - 3a; 4 = 0. 

Solving for y 2 , we get 

y 2 + x 2 = ^4x 4 + 16ab 2 x 2 + 64a 3 6 2 + 16a6 6 = 2a; 2 + 4a (b 2 + d 2 ), say. 



